INTRODUCTION
This paper explores the behaviour of exports of 'exotic' carpets/rugs from Pakistan over the period from . These rugs are sold purely for decorative purposes mainly to the major Western economies. This sector of world trade has been neglected by economists as there is only one study of Iranian carpet trade [Karimi (2003) ] which has so far only been presented as a short abstract.
In this paper we review the historic background to the carpet making industry in Pakistan and look at its current conditions of production. We then go on to estimate an error correction model using conventional trade-related explanatory variables which include the volatility of exchange rates which has been increasingly a focus of such research. The results are broadly supportive of the existing aggregate and disaggregate literature for other countries. Given that the dominant rival supplier-Iran was subjected to constant and varying trade volume rationing activities by the USA, we then attempt to take this into account using measures of Iranian trade disadvantage. These results show that the problems faced by Iranian exporters have had a statistically significant positive impact on the Pakistan carpet export supply function.
BACKGROUND TO CARPET PRODUCTION
The carpet industry plays a vital role in the economy of Pakistan. It is not only a major earner of foreign exchange for the economy as a whole but it also contributes to the relief of poverty in rural areas. It is basically a cottage industry spread all over Pakistan, especially in remote rural areas. It is a major source of income for families who have few other sources of livelihood, apart from marginal agriculture. Families can easily enter carpet-making as an occupation as it requires few infrastructural facilities. Unlike other industries it does not require electricity, water, etc. A wooden loom, yarn and knotting skill are needed to make carpets. Another advantage for the rural families is that they can do the work inside their homes. Because the work takes place inside homes, female members of the family can also participate in this economic activity. The carpet industry is totally indigenous as even the machines used are manufactured locally.
Ornamental (rugs) carpets have from the beginning been a part of the Islamic culture as it achieved unprecedented heights in Baghdad, Damascus, Cordova, Delhi and in the fabled cities of Central Asia. References to carpets in Arabic and Persian literature are numerous. Wherever Muslim culture has flourished, carpet weaving has been prominent.
Historians believe that carpet making was introduced to the region now constituting Pakistan as far back as the 11th century with the coming of the first Muslim conquerors the Ghaznavids and the Ghauris. During the Mughal period the carpets made in the Indo-Pak Sub-Continent became so famous that there was mounting demand for them abroad. These carpets have distinctive designs and boasted a rich knotting density. After the partition of the Sub-Continent in 1947 to establish the new Muslim State of Pakistan, most of the Muslims migrating to Pakistan, settled down either in Lahore or in Karachi. It is these people who formed the backbone of the carpet industry. The type of carpet used is not mass-market domestic floor covering but is more appropriately characterised as part of the exotic 'rug' trade. The rugs are individually made from a process of knotting with a unique pattern rather than mass-produced. Table  1 which also shows the export share. In 2003, Pakistan retains its second position with a market share of 28.37 percent and export $ 12 million to United States. Other suppliers include, Iran with market share of 35.5 percent (export to U.S $ 13.6), India with a market share of 7.6 percent (export to U.S $ 2.9 million), Nepal with a market share of 3.4 percent (export to U.S $ 1.3 million), China with a market share of 3.2 percent (export to U.S $ 3.2 million), Turkey with a market share of 1.8 percent (export to U.S $ 0.7 million) and Russia with a market share 0.02 percent [Export Promotion Bureau (2003) ].
EXPORT MODELS
There have been a huge number of empirical studies of export functions [see e.g. Arize (1999 ), Bahmani, et al. (1992 , Smith (1999) ], generally based on the notion of specialised profit-maximising firms. This literature has included the obvious price and scale measures (GDP in the supplying nation, exchange rate and unit price measures) but has more recently brought in the additional factor of exchange rate volatility [De Grauwe (1988) , Thursby and Thursby (1987) , Pozo (1992) , McKenzie (1999) ]. There is an obvious policy interest in this variable, as a finding of a negative coefficient would suggest that policies to stabilise exchange rates would bring gains in trade volume even if there is no direct relationship between trade and the level of exchange rates.
However, there is no consistency in the literature, theoretical or empirical on the effects of exchange rate variability on export trade. Several models have been proposed suggesting that exchange rate variability might adversely affect trade. [Barkoulas, Baum and Caglayan (2002); De Grauwe (1988) ]. Conversely, the literature also offers several reasons why exchange rate variability might benefit export trade. As exports contracts are usually denominated in foreign currency, exchange rate variability induces uncertainty in the pricing decisions of domestic firms engaged in export business [Abbott, et al. (2001) and Arize (1997) ].
Most of this research is aggregated at national level or disaggregated to industry level often still at high levels of aggregation. The empirical work has found a variety of null, positive and negative effects of volatility but generally where the effects are significant, they have tended to be negative.
So far as the exports of ornamental exotic rugs is concerned, there is no empirical work except Karimi (2003) , who has estimated export supply function for Iran using carpet and pistachio sectors over . His export supply function is given in the following form:
where Xs = real export volume, Pb = domestic price in national currency, Px = export price, ER = exchange rate in producer country in dollar, YR = produce of selective output in the country, SSR = supply side shock and T= time trend. Given that the abstract is the only source for this paper we cannot be more precise on the details. He concludes that the price elasticities of export supply of carpet and pistachio are high and that the exchange rate has a positive and direct effect for both products. It should be noted that Karimi does not include any measures of exchange rate volatility therefore his estimates may be biased if this is an important omitted variable. Also, we have so far only seen the abstract of the paper we have not seen the actual estimated results.
In this paper we follow the concepts and measurement, which are accepted in the literature, on exchange rate volatility, leading to an equation of the form: logX t = a 0 + a 1 logY t + a 2 logPR t + a 3 logER t + a 4 logEV t + u t where Xt = Real carpet exports (volume) Yt = Real GDP (Pakistan) PRt = Relative prices i.e. export price/domestic price ER = Exchange rate Vt = Exchange rate volatility
We have used the measure of exchange rate volatility, typically used in the literature, based on the moving standard deviation of the exchange rate (i.e. standard deviation of 4-year moving average of exchange rate). All the variables are in real terms.
Data Sources
Annual data is used for the period of 1970-2003. The data is taken from International Financial Statistics and Pakistan Economic Survey.
ESTIMATION AND RESULTS
Given that this is annual time-series data, we need to pre-test the data for stationarity and the existence of a cointegration vector before we move on the specification of an error-correction model
(i) Unit Root and Cointegration Tests
The first step in the estimation is to determine the order of integration of variables under consideration. The unit root test employed for testing the order of integration is augmented Dickey-Fuller test. The test statistics rejects the null hypothesis of non-stationarity of all variables, when first difference variables are used. Thus indicating variables are stationary of order 1, i.e., 1 (1). 
(ii) Testing for Cointegration
A number of methods of testing for co-integration have been proposed in the literature. We use Engle-Granger (EG) or AEG test:
We first get our co-integrating regression: Then we performed a unit root test on the residuals (δt ) obtain from the above estimation, we obtain the following results:
ADF of Rz = -3.05, while E.G at 5 percent = -2.96.
Since the computed 't' value is much larger in absolute terms, our conclusion is that the residuals from the regression are I(0); i.e. they are stationary. One can call the estimated equation the static or long run relationship function and interpret its parameter as long run parameters.
(iii) Error Correction Model (Mechanism) ECM
Although there is an apparent long-run equilibrium relationship but in the shortrun there may be disequilibrium. Therefore, one can treat the error term as the equilibrium error. We can use this error term to tie the short-run behaviour of carpet export supply to its long run values. The ECM first used by Sargan (1984) and later popularized by Engle and Granger was estimated as follows: This is a fairly satisfactory equation which has an adjustment coefficient in the middle of the range which is statistically significant. The coefficient on the scale factor (dLY) suggests that there is no relationship between the growth of rug exports and overall Pakistan output in this period. The 'price' factors (relative unit prices and exchange rates) have the expected sign and are statistically significant at reasonable levels. Exchange rate volatility appears to have no impact on the volume of trade.
A RECONSIDERATION OF THE EXPORT FUNCTION
The previous section has estimated a fairly conventional exchange rate volatility augmented export function. So far we have ignored the presence of external shocks on the market for exotic rugs. As can be seen from the descriptive statistics, in section two, the major competitor in this market is Iran which benefits from a long traditional reputation in the production of rugs. During a substantial amount of the period under consideration, Iranian exports were subject to a series of attempts to curtail them by American politicians [see Pesaran (1988) ].
Such factors raise problems of possible bias and instability in the work we have reported so far. One response to this would be to simply include a dummy variable to proxy the presence of politically motivated trade barriers. We would expect this to have a positive coefficient assuming that Pakistani rugs are not imperfect substitutes for Iranian rugs and that the transactions costs of cover evasion are not neglible. The problem with such a dummy variable is that there is great variability over time in the scope and level of enforcement of politically motivated trade restrictions. Askari, et al. (2001) tabulates the various stages of US trade blockages against Iranian exporters in general. He goes on to estimate how much trade dislocation, in total is due to the measures taken. This is reported in Table 4 below. The disruptions to trade may have undermined the stability of the export function. One approach to this is to conduct stability tests on the regression. In view of the above, we first take the strategy of simply checking the stability of the model using CUSUM tests in an attempt to find the time point at which any notable structural break occurs. These are shown in figures. These graphs suggest some tendency of the relationship to shift around 1985. A more satisfactory method of dealing with the Iranian trade embargo factor in Pakistani carpet exports would be to find some scalar index of the degree to which the various sanction 'bite' at a given point in time. For this purpose we use the measure of trade loss presented by Askari (2001) , to augment the ECM (see Table 4 ). Unfortunately this limits us to the time period [1980] [1981] [1982] [1983] [1984] [1985] [1986] [1987] [1988] [1989] [1990] [1991] [1992] [1993] [1994] [1995] [1996] [1997] [1998] (t-ratios in brackets and d is first difference).
The inclusion of the Iran trade blockage variable has a dramatic impact on the estimated equation. The Iran variable itself is highly statistically significant with the expected positive sign and a short-run point elasticity of (0.31). Its inclusion pushes the tratio on the volatility measure up considerably to (1.96) and generates a fairly large positive coefficient suggesting that exchange rate volatility increases Pakistan carpet exports but only when the effect of Iranian trade disruptions is controlled for.
We should of course be cautious with the use of such a short time-period. The truncation of the sample to 1980-1998 has some notable effects other than on exchange rate volatility. None of the three 'core' trade variables-relative prices, exchange rates and domestic output are statistically significant. In addition there seem to be problems with the ECM model as the Durbin-Watson statistics have drifted further away from 2 and the adjustment coefficient has drifted towards the edge of the unit interval.
SUMMARY AND CONCLUSION
This paper has provided the first estimates of export supply functions for the Pakistan carpet sector. This is an important source of export revenue for the host economy. We have focused on the traditional export supply factors of relative prices/exchange rates and have also looked at the additional influence of exchange rate volatility on the supply of carpet exports. The expected results were found for aggregate relative prices. The speed of adjustment towards long-run equilibrium in the error correction model is in the middle of the range which is statistically significant. It also suggests that the overall output of Pakistan have no impact on the export of carpet. However, the rest of the variables such as relative prices and exchange rates have the expected signs and are statistically significant at reasonable levels.
We re-estimated the export function including Iran variable and the results are given in the above mentioned table. The inclusion of Iran variable has a dramatic impact on the estimated equation. The Iran variable as well as the exchange rate volatility variable are statistically significant while the rest of the variables are statistically not significant. It is notable that the exchange rate volatility now has a positive effect which is a finding that is less common in the literature although one which is not anomalous.
There is an obvious conclusion one could draw from this work. That is, the politically hostile trade environment towards Iran has been of considerable benefit to Pakistan, particularly in rural areas, via the gain in trade to the indigenous rug industry.
